Section 4 
LOADING AND STARTING THE FIRMWARE RESIDENT UTILITIES 


Overview 


‘This section provides the procedures for loading the Fimware Resident Uulites 
(FRU) ito the host system's memory and invoking these utiles from the host 
console or from a temminal connected diecty tothe QFS10. 


‘The QFS10 uses a $12 byte Nonvolatile Random Access Memory (NOVRAM) to 
store subsystem configuration informatioa. This information is used by the QFSIC 10 
determine device types, device addresses, device configurations, and to enable or 
disable various user-programmable options. Diagnostic programs embeddes in the 
‘Semware of the QFS10 (FRU) provide access to the NOVRAM. 
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FRU Overview 


[FRU is an inteactve, menu deiven utility program that allows the ust 10 
‘communicate with the QFS10 via the hostCPU console device, onbosrd RS-232 pert, 
‘er through the online FRU application. The FRU includes the utilities for loading the 

NOVRAM with configuration data, fonmatting and surface, verifying the disk or tape 
‘edie, end initializing RCT areas on both the magnetic and opical media, 


[FRU alo can te usedto perform reliability testing ofthe subsystem. While not 
esigned to isclate problems atthe component level these reliability tests can aid in 
{solatng a problem on either the SCSI side or the host side of the system. 


Taaddition, FRU provides a tape performance monitor that gives the user information 
sich ashow much tape has been used, how much tape remains, error rate, and 
‘compression ratios. 


FRU can be accessed in both offline and online modes. Inthe offine mode, a special 
‘ode module is uploaded tothe hos to establish logical connection between the hast 
‘console terminal and the QFS10 FRU. Offline mode may be used only while the host 
system is halted. 


For online opeation, the QFS10 provides two methods io communicate with its 
co-boatd lies, Fist, thrcugh an onboard RS-232 port and second, through an 
‘pplication program provided by Emulex that rus under the appropiate operating 
system. 

“The QFSIO provides a very convenient method of communicaung os onboard 
uiltes trough aloicalcoanecton to any terminal attached tthe oaline host 
Emulex supplies special application program that can un under various operating 
sjsteme This applicaon, wen ru, estalishes a logical conection fom the 
‘termina tha invokes the sppication through the DEC MSCP dever tothe FRU on 
the QFSIO. 


Both methods of online operation alow the user to run normal online disk or tape 
‘operations while running formal verify/exercise wlitis offline. 


“The following subsections describe how to start FRU depending on the type of 
connection (otline/ofine) and which computer and operating system is being used, 


“Te ftiowing keyboard conventions are sed when runing the FRU, 
‘<CR> Cartage retum key required to teminate operator np. 
<LF> _Line food key used 0 close a memory location and open the next. 
-<Ost-C> Abort the cxrent operation and returns to te main ment 


‘A minimum delay of 10 seconds might occur between the <Cl-C> and the next 
‘isplay. During some verify operations, the delay might be cotsidersbly longer 
because the abort is delayed until the successfol completion of the curent commant. 
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Starting FRU on an LSI-11 Host System 


Use the following procedure to start FRU on LSI-11 host systems. Ifthe NOVRAM 
contans the wrong base adiress, use the procedure described n subsection 4.3.4, 


‘To stan FRU on an LSI-11 system, first sot SW!-3 to ON to select the LSI] host 
system, then halt the processor. Next enter the followirg commands in response tothe 
ODT prompt (@): 

277 0e0%/000000 1 <cR> 

@i77yyyyy/0t5400 30002 <cR> 

@/000400 42000 <cR> 

Oi7Iyysyy/0t2000 <cR> Tet for 2000 

(oR /200 Lead PC 

oP Proceed 
NOTE: Be sure thet you sre using addresses that are nt in conflict with ether 

devices already installed in your host system. 


‘Table 4-3. LSI Offsets for MSCP Emulation 


‘QFS10 Bus Address (Ocal) XXX (Octal) YYYY (Octal) 
ae) 72150 72 
760334 34 033% 
17760340 340 0340 
17760348 co 0346 
17760850 60350 0352 

[ 17760354 354 0356 
17760360 ‘360 32 
1776036 364 0368 
17760370 370 oa 
17760378 Ca 0876 
17760400 60400 con 
17760408 60404 6005 
7760410 oad coal 
T7608 eos 60416 
1776049, 60120 Cry 
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Stating FRU in Offline Mode 


‘Table 4-4. LSI-H Offsets for TMSCP Emulation 


‘QFSIO Bus Address (Ocal) KK (Octal) YHVY (Oct 
774500 74500, 76502 
17160804 Cory 60406 
1760810 a9 oa 
1760814 eons 0016 
1760844 oes 046 
1760850 50 852, 
1760854 os4 60856 
1760504 (60508 0506 
1760510 510 60512 
760514 ost 60516 
7160520 x0 60522 
760524 0524 60526 
7160530, 030 60532 
760534 0534 60536 
760540 Ce 
760544 eos 60546 


‘When te appropriate starting procedure i completed, FRU identifies itself by 
<ésplaying the main ment, 
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Starting FRU With a NOVRAM Base Address Conflicts (LSI-11) 
[the host system contains another adaper at base VO address 772150g ant the 

(QFS10 is configured for that addres, the system will not recognize the QFS10. 

‘To stat FRU with an incomect base address on the LSI-11 syste 
1. Press BREAK on the system consol: to halt the computer. 

2, Set SW1-2 to ON to enable uploading the LSI-11 driverto system memory. 
3, Set SW1-3 fo ON to select the LST- host system. 

4, ‘Toggle SW1-1 to reset the QFS10 and upload the driver. 

5. 

6 


‘Wait unt only LEDI is tit 
Eater the following commands on the host console: 


ex7/rocooce 200 <cR> load PC 
or ‘sat FRU 


7. When you are finished configuring the NOVRAM, return SW1-2 tothe OFF 
position before exiting FRU, 


Terminating FRU Offiine 


‘To teminate FRU, choose one ofthe following: 
1 Press the BREAK key 
‘= Ro-intialize the system or 
Halt ihe CPU 
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Starting the FRU in Online Mode 


For online operation, the QFS10 provides two methods to communicate withits 
‘onboard utilities; the local RS-232 port ané the online FRU applicetion program. 


NOTE: Wher modifying NOVRAM parameters in oline mode, the changes will 
ot tke place until the controller is inated (system rebooted). This 
protets the operating system from crashing if fr example, de bus 
adresses ae changed in the QFS1O. 

If theuser wishes to formatted a disk r tape, I mus frst be dismounted 
by the operating sytem. 

CAUTION! Once the device is dixmouned, the QFSIO utes ae capable of 

destroying any data contained on te device selected for test. The 
(QFS1O utiles prompt the user wit a waming message before any 
destrucive operations take pace. 


Using the QFS10 Local RS-282 Port 


Inorder to communicate through the locally attached RS-232 port on the QFSIO, the 
Inost adapter must be in a normal ruaning sate. Tis is accomplished through the 
{sidaliedion sequence that oreuce when the system boots. The heartbeat LED (LED!) 
‘links to indicate the QFS10is performing its scheduling task. A VT100 compatible 
‘terminal may be connected to 12 using an Emulex CRT cable. This cable, shown in 
Figure 4-1, is available from Emulex. 


¥ BLACK 
2 feo Ee): 
7 |e] cneen = 
‘uPoNT 
base ‘asrto00 HOUSING 


TeusOOOPRE ON ae 


Figure $-1. Local RS-232 Cable Connection 


‘The terminal must be set to 9600 Baud, 8 bits, 1 stop bit, and no party. 


(Once the terminal is connected and the controller is running, FRU is invoked by 
‘pressing <Return>. This will cause the FRU main menu to appear. 


NOTE: If FRU is already running through the enline epplications mode the message 
FRU Busy will appear iastead of the main menu. Ths occurs beesuse 
FRU can oaly support one logical connection at atime. 
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Starting the FRU in Offline Mode 


“The FRU is normally run from the host CPU console in offline mod> when the host's 
operating sysiem is not runing. A special command sequence is issued via console 
ODT to the FRU. The procedure fr staring the FRU depends on the host CPU type 
‘and whether or not te NOVRAM contains an UO base address that conics with 


nother adapter in the system. 


‘When the appropriate starting procedure Is completed, FRU identifies itself by 
displaying the main menu. 


Starting the FRU on MicroVAX Host Systems 


‘The following procedure should be used io start the FRU on Micro VAX host systems. 
Ifthe NOVRAM coatains the wrong base address, use the procedure described in 
subsection 4.32. 


‘To star the FRU on a MicroVAX host system: 
1. Apply power tothe system. 
2, Putthe system in console mode. 


3. Enter the following commands from the host console in response tothe system, 
Drompt (>>>): 


soou <cr> Unjamorresa bus 
S321 SCR Intatze he CPU 
S550/2/W 20001F40 20 <cR> Enable memory 


S52D/2/L 20088000 80000009 <cr> Set upmapO 
SeeD/2/L 20088004 80000001 <CR — Setupmap 1 


320 SP 200 <cR> Titatze stack pointer 
Seb/e/w 2000s 1 <cR> Initialize OFSIO 
SS>E/2/W 2000"KrY ‘Should return value of ABO 
S35D/2/W Do0OYYTY 3003 <C> ‘Enable special mode 
Ssievenw 2ooorwy ‘Should return vale of 100 
Sob/e/it 2000vWY 4201 <cR> Upload driver 
So3E/e/W 20000 ‘Should return value of 400 
3338 80 <CR> ‘San driver 


For a console terminal that is a workstation witha GPX monitor, enter the lst 
command as: 

pees 82<CR Sian driver 

‘The XXXX and YVYY variables are offsets dependent on the bise VO address ofthe 
host adapter For the MicroVAX, the offsets are a hexadecimal (XXXK=number, 
YYYY=qumbes+2) expression of the last five digits ofthe W/O address (which is oval). 


NOTES Be sure tha you ae using addresses that are aot in conflict with ether 
devices stready iestalledtin your host system, 
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‘Tables 4-1 and 4-2 give the standard QFS10 controller addresses for disk asd tape 
‘evices, respectively. The FRU will allow you to select any adiress that is typed in 


{forthe host adapter. 


‘This includes any ofthe CSRS thatthe QFS10 is configured to respond to; disk, tape, 


the changer, or the utlity CSR. 


For mote information on selecting 1 Q-bus address, efecto your DEC operating 


system and MisroVAX system documentation. 


Table 4-1. MicroVAX Offsets for MSCP Emulation 


"Bus Address (octal) ROUX (hexadecimal) | YYYY Gexadedims 
TTI 168 146A 
7760534 ca (ODE 
1776340 0080 (0082 
esa (O04 ES 
1761850 O08 WEA 
17760354 EC (OEE 
177860 00RD Or 
T7664 OOF ORS 
1776370 ors (OFA 
7778 ORC (Ore 
1776400 0100 oc 
7760404 0104 0108 
7760810 0108 0A 
T6084 10 10 
7760820 ono on 
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Table 4-2, MicroVAX Offsets or TMSCP Emulation 


Bas Address (octal) FAK (hexadecimal) | YYY (hexadecimal) 
774500 1940 1982 
T7T60404 ‘0108 0105 
7760810 ‘108 ‘10a 
7760814 0c (108 
TO 14 0126 
17760450 0128 OWA 
TT04S4 ord O12E 
7760504 oc 0146 
17760510 on Or 
760514 oc OME 
7760520 0150) 52 
17760524 0154) 0156 
17760530 0158 O1sA 
17760534 015 O15 
17760540 0160) 1a 
17760544 164 0166 
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4.3.2 Starting FRU with a NOVRAM Base CSR Address Contlict 
(MicroVAX-VAX) 


‘the host system consains another adapter at base VO address 7721503 andthe 
(QFS10 is configured for that address, the system will not recognize the QFS10. 
“Tp start FRU with an incorrest base address on VAX or MicroVAX systems: 

1 Press break on the host console to stop the system. 

2, Enter the following commands from the base console: 


pou <i> nite bus 
Soe eck initialize CPU 
S590 SP 200 <cR> bbad sack poiner 
S>2b/P/w 20001Fé0 20 <cR> ‘enable memory 


ZEsb/p/L 20082000 soo0cc00 <cr> setmapd 
So0b/P/L 20068004 80000001 <CRS setmap] 


Set SW1-2 o ON to enable uploading the VAX delver to system memory 
‘Set SW1-3 to OFF (deft seting) to select Mic VAX host system. 
“Toggle SW to rset the QFS10 and upload driver to VAX memory. 
‘Wait uni only LED! iit. 

‘Start the FRU using the sppropsate command: 

‘a. Froma standard console ermina enter355 80 <ci> 

b, Itieconsole terminalis GPX monitor enter >>>5 62 <ch> 


8. When you finish configuring the NOVRAM, return SW1-2 to the OFF position 
before exling the FRU. 
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Running FRU through Online Application 


epencing on the operating system, Emulex supplies an application program that 
‘resides on the host system and can be run from any terminal. At the system prompt 
type the appropriate commaad to run the applicaion FRU. The mala menu will 
‘appear on the ermind through which the application was stared. 
‘Because the ulities contained withthe FRU could erase the contents of a magnetic 
tape or disk connected tothe QFS1O, system managers should protec: this program 
‘om unauthorized users. 
NOTE: If FRUis already running trough the local RS-232 port on the QFS1O, fie 
application program will wat forthe RS-232 port FRU to exit, 
‘Before runing the FRU, the ility adress and number must be se using 
the configuration menu. 


‘Terminating Online FRU 


‘To exit FRU ftom elfrer online mode, return tothe mala mene and select “Exit 
FRU", hen press <Return>. 
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Overview 


‘The QFS1O Firmware Resident Uulites (FRU) se a set of powerful, user-iendly 
‘uiltes for configuring the QFS10 and the SCSI peripterals atached t it. An 
autoconfigure mode allows the user to sinply connect the SCSI devices and initialize 
‘them. The FRU also includes a number of powerful tools for you to format, erase, 
verify and alter the characteristics ofthe peripherals atached tothe QFS10. 


Conventions Used 


“The following conventions are used for entering data and selecting options from the 
‘menus: 
1 Tasks that destroy user data display the following caution: 
‘t** USER DATA WILL BE DESTROYED! *¥* 
Do you wish to continue? [¥/N (N)] 

'= The menss use square brackes to Indicate a range of options, and parentheses to 
indicate the default opdon. Fer example, the following prompt shows thatthe 
range of accepted responses is 1 through 3, and the default is 3 
Enter an option number (1-3 (3)] 

1 Some utilities prompt you to select disk or tape units. When thee is only one 
‘device itis autcmatically selected and displayed for you, as shown inthe 
‘example below: 

Devices selected: 

Taps Unit 0 
‘fthere are muliple ults configured forthe subsystem, the utility displays all 
‘the units and allows you to make individual selections. The following prompts 
displayed: 
Select one or more device munbers and type <Returns only to 
continue 
Enter device number: [1-7] 
‘Make a selection by entering the device number and pressing <CR>. 


‘To tart the utility and exit the device selection prompt, press <CR> without 
ceiering 2 device number. 
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General Information 


Press <Ctr1-C> at any time to abort the curreat operation and return to the main 
‘menu, A SCSI format can only be aborted with a SCSI bus reset. 


CAUTION! Reseting the SCSI bus during a disk format operation will comupt the 
disk, requiring another format command o be issued to the drive. If 
tape operations ae tking place, there is « possibility of data corruption 
on the ape. 


During any disk verifyread operations, ia defective block is encountered the QFS10 
vill issue a replace block command tothe dive, This occurs whether or not host 
Initiated bad block replacement is enabled. 


‘A formet command will always use the manufacturers (primary) defect itor it will 
‘ptionally replace blocks using the grown defect ist. 


Mutuipe tape r ask drives may be selected for any operation when multiple dives 
exist A special menu romps will whic dives to select for an operation If only 
tne dive is preseot, its automatically selected. 
‘When you fistrun the FRU you ae prompted forthe terminal type a follows: 

Ze terminal VIL00 compatible [¥/t! (¥)1? 


1 your terminal does not support graphics, enter % and « numbered menu of options 
vill display. ‘To select an option, exter ts number 


NOTE: GPX terminals power up in non-VT100 compatible mode. 


‘The FRU Main Menu 


(Once the FRU has started the main menu appears: 
OFS10 Firmare Resident Utilities 
Main Menu 
configuration Utility 
Disk ueinities 
ape Utilities 
Interactive SCSI Exerciser 
Exit FRU 
Up/Down arrov keys to move cursor 
cReturn> to select option 
“The following subsections define exch ofthe options available, their functions, and 
the situations to which they apply. These options are presentedin the order in which 
they are most commonly used. 


‘Use theupldown arrow keysto highlight the desied opsion. Press cariage return 
‘<CR> to make the selection. 
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Configuration Utility 


“The QFS10 configuation menu allows the userto alter the basic characteristics ofthe 
hhost adapter. Mhese characeristics are stored inNOVRAM. After selecting the 
Configuration utility the folowing sub menu appears. The content ofthe men 
represents the currently stored NOVRAM parameters. The default parameters are 
shown below. 

(FS10 configuration: PROM Rev: Xnn Cache: S12KB 

Disk controller address! 372150 

‘Tape controller addre 

Changer device 

Ucility server 

Disk base unit 

Tape base unit 


Changer device 255 
usility server : 255 
Enable Q-bas adaptive DMA: yes 
Qrbue DMA beret length: a 
G-bue DHA burst delay: 2 
Etable LEI-11 auto boot: no 
ito Boot controller address: 172150 
sito boot uait munber: o 
Enable disk date caching: Yes 


Minimin ead ahead block cat. 
Maximum read ahead block cat: 16 
Enable host initiated replace: NO 


Be you wish to change any parameters? [Y/II (N)] ¥ 
If you do not want to alter the NOVRAM settings, exit this menu by pressing <CR>. 
Ifyou want w modify any of the arameters, enter ¥ and press <CR> and you will be 
prompted to change each parameter. 


QFS10 Configuration 


For eath ofthe following parameters, ener the desired value or press <CR> to accept 
‘the default value 


CSR Addresses 


‘When you change parameters the FRU displaysa lst of suggested CSR addresses for 
isk azd tape devices. Te first prompt asks you to specify the CSR for the disk 
(MSCP) server. Enter the desired CSR. The valid range is shown in brackets withthe 


‘eure value shown in parentheses. 
Inthe following example, the primary disk address is being changed: 


Disk CSR addresses: 172150 160334 160340 160344 150350 
Tape C&R addresses: 174500 160404 160410 160114 ls0ade 
Use next available disk CSR for changer device and utility 
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Dick controller address: [0-177777 (160334)] 172150 <cR> 
“The next three prompts ask for the ape CTMSCP) server address, changer or robot, 
and utility server. 

“The changer adress defines the CSR for arobotie device used in diskeor tape 
Jukeboxes. Use the nest unused disk address 

“The utiliy server defines the CSR through which the online FRU application program 
‘commuricates withthe QFSIO FRU. This address must be the next unused disk 
address. 


Disk Base Unit Number 


‘This number isthe MSCP base unit number: 
Disk base unit number: (0-255 (001 

‘Ifyou want the disk device stached to the QFS10 to respond at DUx 0, 

inthis fe1d. Ifyou want the first disk to respond as DUx 3, then enter 3 in ti field 

“After the base unit i set, other SCSI disks attached to the QFSi0 will respond in 

‘sequence (according to their SCSI adress or LUN) as DUx 4 DUx 5 DUx 6 etc. The 

‘defelt value fr this field is 0. 


‘Tape Base Unit Number 


“This number isthe TMSCP tase unit mumber. 
‘rape base unit number: [0-255 (0)) 


“The same rules apply to this a the disk base unit number excep the VMS device 
‘number is MUx 0 MUx 1 MUx 2 ete. The defaults 0. 


Changer Device Unit Number 


‘This nunber isthe changer MSCP base unit number. Sixce the changer will typically 
be assigned a unique CSR, this number can overlap the disk or tape usit mumbers. 
"The default valve fortis field ig 255. 


changer device unit number: [0-255(255)] 


{more han one changer is resent, use a lower starting base number as necessary. By 
[keeping this unit number above 206 (for example, DUC2SS), the computer operator is 
less apto confuse the changer for «disk device. 
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Utility Server Unit Number 


“This the unit number thatthe Internal FRU firmware will respond to. The default is 
255, No mater what values used in tis fed the FRU application running on the 
hhost will prompt forthe unit number assigned to the QFSi0. 


Urility server unit number: [0-255(255)] 


Adaptive DMA 


‘Adaptive DMA (Direct Memory Access) allows device other than the QFS10 access 
to the Q-bus in tively fashion and prevents them from being locked out of DMA 
activity by long disk data vansfers. 


‘adaptive DMA is enabled (default), th: host adapter monitors the Q-bus forthe 
presence of a DMA Request (DMR) signal, indicating another device is requesting 
bus masteship. The host aapter hen temninates DMA during the curent DMA burst 
{aller one oF t¥o ackitional word-ength DMA cycles) and waits for the length of time 
specified by the burt delay parameter. 


‘adaptive DMA is disabled, the host adapter does not monitor the Q-bus, and other 
‘devices may access the Q-hus only between DMA bursts. This might be desirable in a 
‘ystem where there isa lot of interactive terminal actvty that would interrupt DMA, 
‘transfers fom the bost adapter frequently. To enable this feature, enter ¥ atthe 
{following prompt: 

aable Q-bus adaptive DMA: [Y/N (1) 


‘When sdaptive DMA is enabled, other DMA devices may prevent the host adapter 
‘rom accessing the bus. The DMA threshold and burst delay shouldbe set differealy 
{for adaptive DMA enabled versus disabled. 


DMA Burst Length 


‘The DMA burst length specifies how many words into a DMA burs! the host adapter 
‘ill wait before checking w see if another device on the Q-bus has set DMR. The 
valid range is Ito 8, The higher you set this value, the less often the QFS19 will 
relinquish bus masteship other devices. In MicroVAX systems, tis parameters 
‘imporsant because the CPU sets DMR whenever it waats to service Q-bus interrupt. 
“The default valve is 8. 
‘At the following prempt, eter the number of words to transfer within DMA burst 
before checking for DMR: 

Qbus DMA burst length: [1-8 (6)) 
‘In MictoVAX systems with a large numter of interactive terminal users, the 
frequency of Q-bus interrupts can be qui high In this type of application, setting the 
[DMA threshold too low, increases the length of me it takes for disk applications to 
complete. IF you setthe DMA threshold too high, it might affect the apparent user 
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‘terminal resporse time. We recommend seting this valu: to 8, then decreasing it only 
iftermial response o: data late problems occur on othe devices. 


DMA Burst Delay 


“The burst delay specifies the time isterval (microseconds) thatthe host adapter waits 
toissue a DMR between DMA bursts. The valid range is 2 through 16, in multiples 
(0f2 with a defult value of 2: 


Qrbus WA burst delay: (2-26 (2)] 


‘Keep in mind that thelower you se this value, the less cpportunity other devices will 
have to gt their DMA requests honored. This is particularly tre if the host sdapteris 
‘on the front ofthe bus. Ifyou have aightly-loaded system with a limited number of 
‘users and disk speed is the important consideraton, se thi value to the minimum (2) 
Tf you add interactive users and devices to the system, you may increase the value of 
this parameter to balance disk throughput, terminal response, and DMA needs of 
‘ther devices on the bus. 


Enable LSI-11 Autoboot 


‘When the QFS10 is atached to an LSI-11 host, tis possible for the QFS10 t initiate 
the boot sequetce. Four conditions are needed to accomplish this. 
1 Auioboot must be enabled. 
Eneble 1ST-11 autoboot (Y/N (N)] ¥ <C> 
2. The autoboot jumper JP5 mustbe installed on the QFS10. 
3, The avtoboot controller address must beset. 
Autoboot controller address: [0-177777 (172150)] 
4, The autoboot unit number mus be set 
Auteboot unit number: (0-255 (0)] 


Autoboot Controller Address 


‘Selects the CSR to autoboot fom. 
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2.1.11 Auteboot Unit Number 


“The astomatic bootstrapping option causes the system to boot automatically from the 
selected logical unit (0 through 7) on power-up. This option cannot be used with a 
‘MicroVAX or in a system that uses an 11/73B CPU module. 


“The antomatic bootstrapping process rogures that the LSI-11 CPU module be 
configured for power-up mode 0, The fllowing table lists the configuration setings 
for soveral popular LSI-I1 CPUS. 


Procssor___| __Autoboot Jumper Setting 
1m3A Install W3 and W7 
113+ Remove 18-19 and J18-117 
123 Remove WS and WS 
m9 Remove WS and WS 


1 you are using automatic bootstrapping, the controller will wat indefinitely forthe 
‘boot device o come online and ready. 


Enable Disk Data Caching 


‘The QFSIO contains $12 Kbytes o 4 Mbytes, depending on the model, of cache 

‘memory. Depending on the application rogram that is runniag the QFS10, cache can 

significantly improve disk performance. Emulex recommends caching always be 

enabled: 

Thable disk date caching: [Y/N (¥)] 

CAUTION! Whea running mutiple hosts that access the same area on a SCSI 
device the cache must be disabled. Tis is because the cache on the 
‘Brst host wall notte updated when a wate is executed by the second 
host o the SCSI device, 
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5.21.13 


5.21.14 


Minimum/Maximum Read Ahead Block Count 
“The QFS10 will continve reading the disk after the last logical block requested. The 
‘ainimum read ahead block eount default is. 

Minimum read ahead block count: (0-64 (2)1 


‘The maximum number of blocks to read ahead is set in the next NOVRAM field. It's 
efault value is 16 


Maximum read ahead block count: [0-64 (16)! 


Data caching, read ahead miaimum and read ahead maximum block counts will 
require adjustments depending on your specific application. 


Enable Host Initiated Replace 
“The last promt asks if you want to enable host ialtisted bad block replacement forall 
eives connected tothe QFSIO. The default is N: 

Hott initiated replace: [¥/ (N)] 
‘After responding to ths prompt, a configuration summary is displayed witha prompt 
ssking for any additonal changes: 

Disk controiier araaso 

‘Tape controller add 374500 


changer device 160334 
Ueiliey server 160340 
Ditk base unit ° 
‘Tape base unit ° 
Ghinger device unit number: 255 
Deility server unit number: 255 
Enable Q-bus adaptive DMA: ves 
Qubus DHA buret length: a 
Q-bus DHA burst delay: 2 
Enable LSI-11 autoboot no 
Autobot controller adare iraiso 
Autoboot unit numbe 0 
Enable disk data caching: ves 
Minimum read ahead block count: 2 
Maximum read ahead block count: 16 
Enable host initiated replace: NO 


Do you vigh to change any parameters? [¥/N (N)] 


‘To make further changes, enter ¥ and repeat the configuration steps. Ireverything is 
correct then press <CR> to proceed with device configuration. 
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5.2.2 SCSI Device Configuration 


‘After you accept the QFS10 configuration, you are shown the current device 
configuration as follows: 


NOTE: With Exabyte subsystems autoconfigure musi be disabled before the 
‘opetating system will boot. 


configuring devices, please wait 
able SCSI autoconfigure: YES 


QFS10 SCSI 3D: 7 
Device Device C62 SCSI SCST Device Device Tdenti fication 
Munber type Adirese 3D" WN options Vendor Product Rev 
reer oie, Tnisoo 0 ek THPERIAL MEAGRAN-ScSI 8. 
options: RM removable media FS taps fast file search 


HR host initiated replace CA data caching 
€D device de m CD ROM 


ScST aute-configure mist be disabled to change device options 
Do you wish to change any paranoters? [1/N (W)] 


fautocontfigue is enabled a in this example, the QFS10 uses SCSI test unit ready, 
inquiry and other commands to determine the address and other pertinent information 
about each atiched device. 


NOTE: Ifthere are duplicate SCST ID's on the SCSI bus, the FRU may display 
‘unreliable SCSI ID information. 


I you wish to change any parameters, enter ¥ al the prompt. You are then asked if 
you want to enable autoconfigue: 


Enable SCSI autoconfigure: (¥/8 (¥)) 


Enter N if you wish to configure specific devices individually. The next prompt asks 
if you want to chang: the QPS10 SCSI ID. The default value is 7: 


QFsi0 scSr IDs [067 (701 
Press <CR> to accept the default. You are then prompted as follows: 
BAit device configuration (1-Add 2-Delete 3-Modify): [1-31 


‘You may then add a device that was connected ster running autoconfigure, delete a 
currently configured device, or modify a device configuration. 
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5.2.24 


‘Add Device Configuration 


‘To add « device, enter 1 and supply the requested information. For example: 
Enter device type (0-Diek 1-Tape 2-changer) [0-2 (0)] 


Disk CSR adiresses: 17215) 160334 160340 160344160350 
Enter CSR address: (0177777 (172150) 


Enter SCSI ID: [9-7 (0)] 
“The CSR address is typically the same CSR as previously entered in the NOVRAM, 


Each device mast have a unigue SCSIID. When prompted forthe SCSI Logical Unit 
‘Number (LUN), you eater 0 unless you are connecting multiple devices through a 
‘ull-LUN controller with asingle SCSI ID. 


“The nex prompt asksif you are usiag removable media, i.e. a cartridge disk. The 
defaults No. 


Renovable media? [Y/N (N)] 
“The next prompt asksif you are usiag a CD ROM device, ‘The default is No. 
Ze device 9 cD ROM? [Y/N ()} 


1 the disk device isa CD ROM, the following “Host Replace” prompt will mot be 
displayed. 

‘You are then asked if you want host intiated bad block replacement, Ifyou accept the 
<efault (8), the QFS10 will wansparenty tandle bad block replacement for the 
selected drive: 


Host initiated replace? [¥/1 (3)] 


‘The last promp asks if you want the newly added device to be cachedon the QFS10. 
“The default is Yes: 


Bheble disk data caching? [1/8 (1)1 
‘After answering the ist prompt, a revised summary is displayed: 


Enable SCSI auto-configure: No 


fsi0 scst 1 7 
Device Device COR SCSI SCSI Device Device Identification 
Rusher Type Address iD” LUN Options Vendor Progict Rev 
2 Dish 1723500 0 CA. IMPERIAL MEAGIAN-scst 
2 Disk 17215000 cA. 

options: mM renovable media FS. tape fast file search 


AK host initiated replace CA data caching 
€D device is a cD ROK 


te you wish te ghange any paranaters? [Y/N (N})] 
ress <CR> to accept the conflguraion or to select another option, 
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5.2.2.2 


Modify Configuration 


Inthe previous example both CSRs have the same SCSI ID and LUN. To correct this 
stuatiog, select option 3 and enter the corect values. For example: 


po you wish to change any parancters?  [¥/N (N)] y <CR> 
Enable SCSI aute-configure: [¥/N (W)) 

QFsi0. scsi 7 [o7 (7) 

EAit device configuration (1-Add 2-Delete 3-Noaify): 


1-3] 3<cR> 


Enter device nunber to modify: [1-2] 2 
Enter device type (0-Disk 1~Tape 2-Changer): [0-2 (0)] 

Disk coR addresses: 172150150334 160340 160343 260350 
Enter CSR addresss (C-177777 (372350)1 

Enter ScS1 1D: (0-7 (0)) 2 

Enter SCSI LUN: [0-7 (0)] 2 

Removable nadia? [¥/M (N)] 

Je device @ cD FOM? (Y/N (1 

Host initiated replace? (¥/8 (N)] 

Enable disk date caching? (Y/N (1 


Enable SCSI aute-configure: NO 
OFSLO SCSI 1D: 7 


Device Device CSR _SCST SCSI Device Device identification 
Rusber type Adirese 2" WN Cptions Vendor Prodict Rev 
peer pie, faze o 0 cw TISERIAL MEAGHAM-SCSE B 

2 Disk d7so 2k 

options: RM removable media FS tape fact file search 


HR hest initiated replace CA data caching 
€b device ie a cD Raw 


Do you wish to change any parameters? [¥/N (N)] 


Delete Device 


‘To delee a device from the configuration table, select option 2, Delete. For example: 
Do you wish to change any paramsters? (Y/N (NII ¥ 
Enable SCSI auto-configure: (¥/H (8)! 
ges10" ses ID: (0-7 (1 
bait device configuration (1-Add 2-Delete 3-Modify): [2-3] 2<CR> 
‘Atthe prompt. enter the device you wish o delete. For example: 
Enter device nunber to delete: [1-2] 2<CR 


‘After the deletion takes place, a new summary menu wil be displayed showing the 
final results of our changes. 


Device Device Csi SCSI SCSI Device Device Identification 

Manber yee Address ID” LIN Options Vendor  Profuct nev 
Dik tise 80 ek THPSREAL MEAGRAM-SCST. 8 

options: RM removable media £S cape faet file seacch 


HR host initiated replace CA data caching 
€D device is 8 CD ROM 


bo you wish to change any paraneters? (3/1 (10) 
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Save Configuration 


‘When you are satisfied with the configuration, press <CR> at the prompt. Confirm 
‘your selection a follows: 


bp you wish to save changes and reinitialize controller? (Y/N (1) 


Ifyou press N, you are returned to the main ment and none of your inputs will be 
saved inNOVRAM. Ifyou eater ¥ the controller will reinitialize and the NOVRAM 
vill be epdated, Ifyou are connected tothe QFS10 local RS-232 por the sei-test 
‘sequence will be dispayed. 

‘The following line inicates the tests are complete as indicated by the message: 


Scsr initialization 
Scheduler started 


‘Press <CRo toreturn:o the main menu. 


NOTE: Ifyou are runing in console mode, the FRU connection needs tobe 
reestablished, see subsection on starting FRU. 
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5.34 


5.3.2 


Disk Utilities 


‘When you select the Disk Utilities, the following menu appears: 
QFS10 Fixmare Reeident Utilities 


isk Urilities Mens 


Return to Main Menu 
Performance Monitor 
Formt utility 
Verity utility 
Exerciser Utility 
Brae Utility 
Replace Block Ueility 


Up/Down arrow keys to move cursor 
<leturm> to select option 


NOTE: Ifthe drive is a CD ROM drive, you will be prompted thatthe device is 
“White Protected”, This applies to any tility that tes to write to the CD 
media. 


Performance Monitor 


‘The disk performance monitor is not implemented at his time. 


Format Utility 


Disk format allows the uses to do aJow level (SCSI) format of the disk. The formatter 
allows the selective use of the grown defect list and an optional verify pass. A volume 
serial number can be selected also. After the format and block replacement has 
‘occurred, the factory caching table (FCT) willbe initialized. Then, if verify was 
selected, a four patter writfread-verity pass will occur. 

CAUTION! Ali dta willbe lost during the formatting ofa disk ~ BE CAREFUL! 
‘The following is an example ofthe complete fommat ard verification of a RAM disk. 
QFS10 FORMAT Utility 

Device Device csh Unit SCSI SCSI Device Device Identification 


Nunber type Addeess NinberID UN Optiors Vendor Product. 
pe pik 460388 0 0) OCR TMPERTAL, MEAGRAM 


cst 


Devices selected: 
DISK Deviee 1 
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USER UATA WILL EE DESTROYED 
Do you wieh to continue? (Y/N (N)] ¥ <cR> 

Pormat with grom defect list? [Y/N (¥)] ¥ <ch 
Verify disk after formatting? (Y/N (N)] ¥ <Ck> 


Initializing disk device 1 
Bater volume gerial number: (0-999955989 (0)] 999 


Formatting disk device 1 
starting format 

Format complete 

Starting FCT initialization 
For initialization complete 
starting verify 

Reading 

Writing pattern 

Heading pattern 

Weiting pattern 

Heading pattern 

Writing pattern 

Reading pattern 

Writing pattern 

Heading pattern 

Verify complete 

Type <Return> to continue 


Verify Ut 


‘You may choose write/read verification or read only vesfication. Any disk block 
containing a media defect is reassigned during verification, Verify displays all the 
‘configured disks in the system, as sown below; and you are prompted to select a 
specific disk by entering its device number. 


“After selecting a disk, Verify continues to prompt for another csk unil you press 
“<CR> only. When only one device is configured, Verify automatically selects and 
‘splays it. Note that Verity displays the uit numbers ofthe selected devices. 
Fyou answer ¥ to enable writing on the media, Verify will pesform four read/write 
passes over the disk, and user data will be destroyed. 

Enable writing on media? [Y/N (¥)) 

St USER DATA WILL BE DESTROYED! ¥** 

Bo you wich to continue? [Y/N (N)] 
For nondestructive verification, disable writing on media, and Verify read the disk 
“The followingls an example ofthe verification of a RAM disk: 


‘oPS10 VERIFY Utility 


Devicebevice CSR Unit SCSI SCSI Device Device Identification 
Rusbertyre Agdzees Ninber Ib LIN Options Vendor Product 
rertek lease 0. 00 CA IMPERIAL MEAGRA-SCSE 


Devices selected: 
DISK Device 1 
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Enable writing on media? [Y/N (N)] ¥ <C> 
USER DATA WILL BE DESTROYED 
bo you wieh to continue? [Y/N (N)] ¥ <CR> 


Verifying aiek device 1 
starting verify 

Reading 

Writing pattern ‘i 
Reading pattern 

Writing pattern 

Reading pattern 

Reiting pattern 

Reading pattern 

Writing pattern 

Reading pattern 


Type <Return> to continue 


Exerciser Utility 


‘The Exerciser Uuity performs random reads and writes to the disk. Two modes of 
operation are offered. The frst mode uses the dlagnoste area of the dive only. Ts 
Selection does not affect the normal ser data area ofthe disk. I the diagnostic aca is 
tot selected, te testruns over the entre user area of te disk destroying any user data 
present, The default sting Is forthe diagnostic area tobe tesied. Te second 
parameter isthe pass coun. 

‘The fotowing is an example ofthe Exerciser Uiity men: 

QFS10 DAVEKR Diagnostic 

Device Device CER Unit SCST SCSI Device Device Identification 
Susber type Adacess Ninber ID. WIN options Venior Product 
TRP'DE Toe ono O” GR IMPHRiAL, MEXGIAN-sesT 


Devices selected: 
DISK Device 1 


rite to diagnostic area only? [Y/N (¥)] Y <C> 
Eater test pase count: [1-999999999 (1)] <CR> 


Starting pase 1 
Starting test 
Test complete 
Type <Return> to continue 


Erase Utility 


‘The Erase Ut fully erases any existing data on the isk, This is accomplished by 
‘writing a number of special patteras to al logical blocks on the disk. The only option 
available with this ility isto abort priorto starting the erase operation. 


The following is an example of the Erase Utility menu 


OPSt0 ERASE Utility 
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Nunber Type Address Number ID LUN Options Venger Product 
DePerDiek eos 0 00 CR. INPERIAL MEAGRAM-Scor 


Devices elected: 
DISK Devies 1 


USER DATA WILL BE DESTROYED 
po you wish to continue? (¥/N (1 ¥ 


Erasing disk device 1 
Starting 

Erase complete 
type <Retura> to continue 


Replace Block Uslity 


“The Replace Block uilty allows you to manually replace defective blocks (s-tors) 
cn the disk, It fst does an inquiry ofthe disk to determine the replaceable block 
range, To exit tis meau press <CR>. 


“The following isan example ofthe Replace Block Uulity men. 
(QFS10 REPLACE Utility 
peviceDevicecsR Unit SCSI SCSI Device Device Taentitication 


Simerype Agsrege Raber 9 UN Options Venger, Brodit, 


Device Selected: 
Disk Devies 1 


Eater block number (decimal) to replace: [0-62916] 100 


Reassigning block 100 
Eater block number (decimal) to replace: (0-62916] 62000 


Reaceigning block 62000 
Enter block nunber (decimal) to replace: [0-62916] <CR> to 
exit. 
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5.44 


Tape Utilities 


‘When you select the Tape Utilities, the following menu appess: 
QFS10 Firmware Resident Urilities 
ane Utilities Meni 


Return to Main Mera 
‘Tape Monitor 
Exerciser Utility 
Bree Utility 


up/Down arrow keys to move cursor 
ckaturn> £0 select option 


‘Tape Monitor 


“The tape motor allows th user to dynamically monitor the status and pesformarce 
of tape devices attached tote QFS10. For each tape chive atached, there is a column 
on the monitor clplay. Upto four tape dives canbe displayed onthe sreen at ce. 
press <CR> fo Gsphy the remalning tapes attached if there re more than four 


‘The following is an example ofthe tape monitor displey. 
NOTE: This example shows an idle tape drive. 
Qrs10 Pirmare Resident Utilities 


‘rape Monitor Utility 


ses 1D, scst LN 3,0 
Device Python 25501 
current Command rate 
Remaining Tepe (kb) 0 

Write Retry (4) 0.00 

Read Eee (8) 0.00 

Date Transferred (kb) 0 
compression Ratio 0.00 
transfer Rate (kb/s) 0 


Press CTRL C to return 
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Tape Exerciser Utility 


“The Tape Exerciser Utility performs read, write, verify, and spacing ests. Six data 
patterns are used. Each patter is writtenverfied on the tape for 100 blocks. A pass 
‘count parameer is aso included to run long term tests. Multiple drives may be tesied 
simultaneously, 


‘The following isan example ofthe tape exercisr display: 
(QFSL0 DRVEKR Diagnostic 


DeviceDevicecsR Unit SCST S0SI Device Device Identitication 
Munber type Address Nimber ID UN ptions Vendor Product 
pert. 114500 0 3) 8 CR Archive Python 


Devices Selected: 
‘Tape Device 1 


Preble weiting on media? (Y/N (N) ¥ <CR> 
‘USER DATA WILL BE’ DESTROYED 

po you wien to continue? (Y/N (N)] <CR> 

Enter test pase count: (1-999999999 (1)] 1 <CR> 


Starting pass 1 
Starting tape test 

End of tape test 

Sype <Return> to continue 


Erase utility 


The Erase Usiity allows the user t send a SCSterase command to the selected tape 
Arve, After te erase is finished the display reverts to the tape utilities men. 

“Multipie drives may be solected wo be erared. 

‘The folowing is an example of the erase wit display: 

DevicepevicecsR Unit SCST SCSI Device Device identification 
Nunber Type Address Rimber ID UN Gptions Vendor Product 
rePerrape 16000 3 8 CA Archive Fython 


Devices Selected: 
‘Tape Device 1 


USER DATA WILL BE DESTROYED 
Do you Wieh te continue? (Y/N (N)] ¥ <CR> 


Starting erase 
Erase complete 
Type <Return> to continue 
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5.5 _ Interactive SCSI Exerciser 


‘The QFS10 Interactive SCSI Exerciser (ISE) allows you to setup and execate SCSI 

‘command packets or command descriptor blocks (CDBs). The sereen displays all, 

packets, thelr links and status of last operation, a buffer window, and the status Of 

some options 

CAUTION! ISE isa low-level wol designed to be used only by experiensed SCSI 
engineers. 


‘The ISE requires at east one SCSI device conflgured on the bus. After selecting 
Interactive SCSI Exerciser from the maln menu, a display shows the devices currently 
‘configured inthe QFSIO. The nest prompt asks you to selecta device: 


NOTE: 1SEcan orly work with one device selected ata time. ISE then displays its 
‘prompt ISE>, Enter to display the help screen shown below: 


QFSIO Interactive SCSI Eure: 


DeviceDevice CER Unit SCSI SCSI Device Devico Identification 
Runber type Address Niber ID. UN Optiors Vendor Product 
Pee piek 160336 0 0-0 Ck THPERIAL, MEAGRAN-SCST 


@isplay data buffer 
modify data buffer 

bait Ise 

ezecute packet 

Sisplay help information 
Gisplay command packets 
bedi fy command packet 
exit Ise 

Feeet SCSI bus 

Select device 


Enter E to exit the exerciser and return tothe main men. 


‘A complete description of IE is presented in the Emulex Interactive SCSI Exercizer 
Users Guide. 
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Overview 


‘This appendix describes the single-ended SCSI interface ofthe QFSIO. SCSLis a 
standard interface established to support mass storage, printer ovipu, and network 
‘communication for microcomputers and minicomputers. The QFS10 supports a 
‘maximum of seven istelligeat peripherals connected tothe SCSI bus. 

‘When two devices communicate on the SCSI bus, one acts as the Initator and the 
other acts as the Target. The Initisior (QFS1O) cxiginates an operation. The Target 
(he SCSI peripheral) perfomns the operauon. 

‘Some SCSI bus functions are assigned tothe Initiator and some functions are 
‘assigned tothe Targe, The Iitator can bitrate for control ofthe SCSI bus and 
sclect aspecifc Target. The Target can request the transfer of command, dita, stats, 
other information tough the SCSI bus, oc DISCONNECT from the Initiator. In 
some cgcumstances the Taget can arbitrate for contol ofthe SCSI bus to reselect an 
ator and continue an operation. 

‘SCSI bas data transfer operations can be asynchronous or synchronous. ‘They follow 
‘srequetv/ackmowledge (REQVACK) handshake protocol, whichis dened is the 
‘ANSI SCSI specificaion. The SCSI bus consists of 18 signal lines: nine for an 8-bit 
Gata bus with parity, and nine for Control and status signals that coordinate data, 
transfer operations between the host adapter and SCSI controllers. 


“The SCSI Intecace includes the following features: 


= FAST SCSI (upto 10 Mbytessecone) is supported 
1 Both asyzchronous nd synchronous devices are sepported. 
"Disk, tape, optical, magneto optical, and rototc peripherals ae suppored. See 
subsection 1.61 

= SCSI devices ae dasy-chained with both eads ofthe bustenmirated. 
‘All signals are common among all SCSI devies. 

= The QFSIO supports the ANSI SCSI specification single-ended option for 

Aeivrs and receivers. 

‘= The maximum eabe length alowed is 19.6 feet (6meter). 
“The QFS10 imerfaces to a SCSI peripheral through the SCSI bus. A SO-pinmale 
connector plugs direlly into the SCSI bus, Various transition adapter cables and 
yranels are available connec to oher style comectors. All SCSI signals wse opea 
dain divers on the QFS10. 
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Quput Signal Characteristics 


2 — Output Signal Characteristics 


‘When measured at the SCSI device's conection each signal driven by 2 SCSI device 
has the following output characteristics 


= Signal asertion= 0.0 1 0.4 VDC 
= Minimum driver ouput capability = 48 millamps (sinking) at 05 VDC 
1 Signal negation=2.5 195.25 VDC 
{All SCSI signals used by the QFS1O are terminated with an active temninater as 
described in the SCSL-2 specification, The terminator can be tamed on or off via JP1. 


+ 
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Figure A-1. SCSI Bus Signals Termination 
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Input Signal Characteristics 


‘When measured atthe SCSI device's consection, each signal kas the following inpt 
characteristics: 

1 Signal rue-0.0t0 0.8 VDC 

‘= Maximum total iaput load = -04 miliampsto 0.4 VDC 

1 Signal false = 2.00 5:25 VDC 

‘= Minimum input hysteresis = 02 VDC 


Termination Power 
“The QFSI0 supports the single-ended SCSI option, which provides pin 26 with 
termination pewer, including the following characteristics: 


‘Vee = 425 10525 VDC (through diode) I-Amp maximum source drive 
‘capability 


($51080501-00, Rev A 


SCH Inerfice AS 


SCSI Bus Signalsand Connector 


AS 


‘SCSI Bus Signals and Connector 


‘SCSI bus activites Involve ene or more of the folowing operation phases: 


Arbitration Phase 
Selection Phase 

Reselection Phase 

‘Command Phase 

Data Phase 

‘Status Phase 

‘Message Phase 

‘These phases are described inthe Bnulex SCSI Disk Controller Programming 
Reference Manual (Emulex P/N MD2352501-00). When the SCSI bus is not 
Jnvotved in one of the above phases itis ia the Bus Free Phase. SCSI phase 
sequencing is socomglished by asserting oc deasserting the SCSI bus signals. There 
‘ae 18 signals on the SCSI bus, Nine of them are contol signals that coordizate das. 
transfer between SCSI bus hnst adapters and controllers; the other nine are for an 
‘bit data us with parity 

“The SCSI bus connector mating tothe QFS1O must be compatible withthe 3M 3596 
connector, Figure A-2 shows its pin and signal assigniments 


EEE HE 


sesrasege: 


Figure A~2, Pin and Signal Assignments of he SCSI Connector (J1) 
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B. Overview 


“This appendix provides intruetions for replacing the fmwase PROM on the host 
adapter, 


Exchanging PROMs 


“The hest adapter firmvare PROM is locted inthe socket at U28. Remove the 
existing PROM from its socket using a special IC puller designed for PLCC devices. 
‘The AMP PN 8215911 or equivalent is the recommended tool. Place thetwo teeth 
of the oo! into the extraction holes at two ofthe comes ofthe top ofthe socket. 
Push the tool fully Jato the socket, apply steady pressure on the handles, and extract 
tte EPROM. The socket is keyed to match the comers of the EPROM. Align the 
new EPROM with te socket, and apply steady pressure with your thumb until the 
EPROMis fimly seated. 
CAUTION! The FROMIs an electrosutic sensitive device. Be sur to observe 
proper antistatic protection procedures and wear a grounded wrist strap 
‘when inserting or removing the FROM. 


Refer to Figuee B-1 for proper pin 1 orientation when inserting the replacement 
PROMin socket U28, Make certain tha the PROM is firmly seated and that no pins 
are bent oF misaligned. 


Figure B-1. Prom Instalation 
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SCSI Small Compute: Systems Inerface, A standard interface and protocol for connecting devices such as 
disk and tape drives to one on more hosts on a common bus 


‘SCSI-2 An advanced implementation ofthe SCSI standard. 


Single Port Configuration A sutsystem configuration in which a single host adapter is connected to 2 
‘SCSI bus. In tis configuration, up i 7 devices may be connected tothe bus. 


‘Target Any device on the SCSI bus that receives a SCSI command and performs the requested action. See 
tia. 


‘Transition Panel Provides a method for connecting a 0-pin card-edge connector to a SCSI high density 
‘Honda connector and provides PCC shielding for MicroVax 1, 
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